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Abstract

Background: Since 2001, San Francisco has experienced a sustained syphilis epidemic that has
been nearly exclusively limited to men who have sex with men. We examined the characteristics
associated with changes in the syphilis epidemic in San Francisco.

Methods: All primary and secondary (P&S) syphilis cases reported to the San Francisco
Department of Public Health between 2001 and 2011 were examined using joinpoint analysis to
identify periods within the broader epidemic. Characteristics of the index cases were compared
across the periods using XZ statistics and #tests.

Results: Three distinct periods were identified, an acute increase, decline, and then period of
resurgence. In the most recent period of resurgence, compared with earlier periods, patients with
P&S syphilis were more likely to have a prior syphilis infection, were older, were more likely to
meet partners online, and were more likely to have a partner from outside San Francisco.

Conclusions: In an analysis of 11 years of P&S syphilis data, several factors were associated
with declines or resurgences. Innovative prevention measures are needed to reduce syphilis
morbidity among men who have sex with men.

BACKGROUND

Between 1999 and 2010, the number of primary and secondary (P&S) syphilis cases
reported annually to the San Francisco Department of Public Health rose from 29 to 373, an
increase of 1186%.1 A concurrent increase in reported cases was seen in southern California,
23 and shortly thereafter, similar trends became apparent nationally.*> Before 1999, syphilis
transmission was largely associated with exchanges of sex for drugs or money and crack
cocaine use.b The rise in syphilis that began in the late 1990s was associated with increased
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transmission among men who have sex with men (MSM), many of whom were HIV infected
and also met their sex partners online.” As the MSM syphilis epidemic spread across the
United States, new and innovative prevention and intervention efforts were needed.

Over the past decade, San Francisco has developed and implemented a number of
interventions across many domains in an effort to reduce syphilis morbidity among the city’s
MSM population. These efforts include the development of Internet partner notification
protocols,® inSPOT (anonymous online partner notification),? online syphilis testing
(www.stdtest.org),10 and several social marketing campaigns.11:12 Despite these novel
programs and declines in syphilis seen between 2003 and 2007 (Fig. 1), reported P&S
syphilis began to once again increase later in 2007 and continued to rise through 2011.

In their seminal work on sexually transmitted disease (STD) epidemiology, Wasserheit and
Avrall3 describe how approaches to prevention may differ in distinct epidemic phases. Others
have explored the ways in which transmission dynamics may change over the course of
these phases, primarily for HIV14.15 An examination of epidemic phases was explored in
Baltimore by Cunnigham and colleagues; however, the epidemic examined was almost
exclusively among heterosexuals.1® Here we build on the existing foundation of examining
epidemic phases and explored the epidemiologic characteristics of P&S syphilis in San
Francisco from 2001 to 2011 in an attempt to elucidate what may have precipitated the
decline and subsequent resurgence.

METHODS

Epidemiologic Data

All reactive serologic tests for syphilis and clinical diagnoses of syphilis are required to be
reported to the local health authority as per California Public Health law. We examined all
reported P&S syphilis cases among San Francisco residents from 2001 through 2011. Cases
of P&S syphilis reported within 30 days of a prior report for the same individual are
considered duplicate case reports, and only the first report was included in the analysis. If
cases were reported with an intervening interval greater than 30 days, these were considered
separate episodes of P&S syphilis. Although we cannot rule out the possibility of a treatment
failure, it is unlikely because all cases were treated with Centers for Disease Control and
Prevention—-recommended treatment regimens.1’ Persons infected with P&S syphilis
multiple times during the 11 years of data were included multiple times.

Suspected or confirmed cases of P&S syphilis reported to the San Francisco Department of
Health were investigated by trained field staff. These investigations included an interview
with the index patient, assurance of appropriate treatment, and elicitation of sexual partners
who may have been exposed to syphilis. Data were collected in a standardized electronic
interview system. Sociodemographics, substance use, sexual behaviors, and HIV serostatus
of the index patients were collected through interviews by field staff. Repeat syphilis was
determined through review of any prior reports of early syphilis to San Francisco STD
Prevention and Control. HIV status was based on index self-identification. The residential
address of the patient was geocoded and assigned to locally defined neighborhood boundary
files using MapMarker (Piney Bowes, Troy, NY) and SAS v9.3 (SAS Institute, Cary, NC).
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Index patients residing in census tracts that corresponded to the Castro neighborhood, where
large numbers of gay-identified MSM reside, were coded as Castro residents. Numbers and
types of sexual behavior were assessed in the critical period (3 months for primary cases and
6 months for secondary cases) in accordance with standard protocols.18

Data on partners were obtained through the interview of the index and partner service
interviews for named partners. Any partners listed with an address outside San Francisco
were considered out of jurisdiction (OOJ). We also calculated the average number of
partners named per index for each of the 3 periods in these analyses.

In addition, data on P&S syphilis cases from Bay Area counties surrounding San Francisco
were obtained from the California Department of Public Health, STD Control Branch. For
each of the identified periods, the total number of patients with P&S syphilis reported in the
Bay Area, excluding San Francisco, was obtained, as well as the proportion of these reported
patients that were initially identified or interviewed in San Francisco. The Bay Area counties
examined include Alameda, including the separate jurisdiction of the city of Berkeley,
Contra Costa, Marin, Napa, San Mateo, Santa Clara, Solano, and Sonoma counties.

The San Francisco Department of Public Health Laboratory supports syphilis testing in a
wide range of sites throughout San Francisco. These include the municipal STD clinic, the
gay men’s health center in the Castro neighborhood, several community-based
organizations, the San Francisco city jail, several clinics serving adolescents and homeless
persons, and the San Francisco Department of Public Health Primary Care clinics. Data on
the total number of Venereal Disease Research Laboratory (VDRL) serologic tests
conducted by the Public Health Laboratory during the analytic period were also examined to
determine if the increases seen in P&S syphilis case reports may be a result of increased
access to syphilis screening. Although the Public Health Lab does not perform testing for all
providers in San Francisco, their catchment is large and the clinical sites using the Public
Health Laboratory have remained largely unchanged since 2000.

This study was considered exempt from human subjects considerations in accordance with
the Code of Federal Regulations, Title 45, because these data were deidentified and were
undergoing retrospective analysis for public health evaluation and improvement.

Identification of Changes in Reported P&S Syphilis in San Francisco

Epidemic curves by quarter and month were created. To determine inflection points (or
points where the epidemic trajectory changes) in the local epidemic, Joinpoint software was
used.19 Briefly, joinpoint analysis is based on a Monte Carlo Permutation method that
identifies a model with the fewest number of inflection points, or joinpoints. The maximum
number of joinpoints is determined a priori, and the software starts with 0 joinpoints and
tests whether additional joinpoints (up to the preset maximum) improve model fit. Joinpoint
analyses were conducted on the quarterly and monthly P&S syphilis count data with a
maximum of 4 joinpoints set a priori. Both analyses produced similar results; only the
results of the quarterly P&S count data are presented here. To examine changes in the
epidemiologic characteristics of the 3 periods, the characteristics of the index patients, their
partners, other Bay Area morbidity, and VDRL testing volume were compared across the 3
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periods. Comparisons were evaluated using 2 statistics for categorical data and ¢tests for
continuous data.

Between January 1, 2001-June 30, 2002, and December 31, 2011, 4090 cases of P&S
syphilis were reported among San Francisco residents. Based on the results of the joinpoint
analysis, inflection points were determined and 3 distinct epidemiologic periods were
examined. The epidemic in San Francisco is characterized by a period of increasing case
reports (period I: January 1, 2011-June 30, 2002) and then a decline in case reports (period
I1: July 1, 2002-March 31, 2007), followed by a subsequent increase in case reports (period
I11: April 1, 2007-December 31, 2011).

Comparisons of Initial Increase (Period I) and Subsequent Declines (Period Il) in P&S
Syphilis Morbidity

A total of 290 and 1380 patients with P&S syphilis were reported in periods | and II,
respectively (Table 1). In both periods, approximately one third of these patients were
reported in the primary stage and more than 90% were among MSM. No statistically
significant differences were seen with respect to race/ethnicity, age, or HIV serostatus
between the 2 periods. However, patients with P&S reported in period Il were significantly
more likely to have had a history of syphilis (£< 0.01). Patients with primary and secondary
syphilis were also more likely to be diagnosed in a private care setting in period Il compared
with period I (P=0.01). No difference was seen regarding residence in the Castro
neighborhood between the 2 periods. Approximately 85% of the reported patients were
interviewed in both periods (P = 0.43). Period Il also saw a larger proportion of index
patients refusing partner services interviews (7.3% vs. 4.0%, P= 0.04); no other differences
were seen regarding index interview dispositions between periods | and 11. Because
substance use data were not consistently collected during the index interview in period I,
comparisons were not conducted. However, in period 11, the period of decline, patients with
P&S were less likely to report meeting partners in bathhouses or sex clubs and were more
likely to report meeting partners through the Internet. In both periods, the proportion of
patients who had more than 5 critical period partners were similar, as were the proportion of
patients who had contact with sex work (as either a client or sex worker). However, in period
I, patients with P&S syphilis were more likely to report having a female sex partner during
the critical period. Although index patients naming any partners were more likely to have an
OQJ partner named in period 11, compared with period |, the increase was not statistically
significant. The average named partners per index did not differ between periods | and I1.
However, the proportion of Bay Area morbidity initially identified in San Francisco declined
significantly between periods | and Il (P=0.04).

Comparisons of Declines (Period Il) and Resurgence (Period Ill) in P&S Syphilis Morbidity

After a period of declining morbidity, P&S syphilis began to increase again in April 2007
(period I11). In comparing index patients with P&S in period Il and 111, no differences were
seen regarding the distribution of stage of disease, sex/sexual identity, or HIV serostatus.
Patients with P&S syphilis diagnosed in period 111 were more likely to have had a history of
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syphilis, were less likely to be white, and were more likely to be older compared with
patients with P&S syphilis reported in period 11 (all < 0.05). Moreover, patients diagnosed
during the resurgence (period I11) were also more likely to be diagnosed outside the
municipal STD clinic but were less likely to reside in the Castro neighborhood. The
proportion of index patients interviewed did not differ between periods Il and I11. In the
period of resurgence, patients with P&S syphilis that were interviewed were more likely to
report using poppers, methamphetamines, cocaine, erectile dysfunction medications, and
injection drug use (all £< 0.05). Moreover, the proportion of patients who reported meeting
sex partners online increased (P < 0.01), whereas the proportion of meeting partners at
bathhouses or sex clubs declined (P= 0.05). No differences were seen between periods Il
and 111 regarding numbers and types of sex partners. The average named partners per index
during the resurgence period increased from 2.3 to 2.8 (P = 0.01); no significant difference
was seen in terms of OOJ partners. The proportion of Bay Area P&S syphilis that was
initially identified in San Francisco did not differ between periods Il and Ill.

Comparisons of Periods of Increases (Periods | and Ill) in P&S Syphilis Morbidity

We compared the characteristics of the patients with P&S syphilis diagnosed during the 2
periods of increased morbidity to help elucidate what may have driven the most recent
resurgence. No differences were seen in the stage of disease, race/ethnicity, or HIV
serostatus when periods | and 111 were compared. However, the proportion of repeat cases of
syphilis increased from 6.6% to 24.9% (~ < 0.01) and the proportion of cases among MSM
increased from 90.3% to 94.0% (£ = 0.03). In addition, patients with P&S syphilis
diagnosed in period 111 were older than those patients diagnosed in period | (P< 0.01). In the
later period, a smaller percentage of patients with P&S syphilis were diagnosed outside the 4
most common providers (Table 1) (42.3% vs. 57.2%, P< 0.01), yet no difference was seen
in the proportion of patients who resided in the Castro neighborhood. During the resurgence
period (period I11), a smaller proportion of patients reported meeting sex partners in
bathhouses or sex clubs and a larger proportion reported meeting partners online, compared
with period | (< 0.01 for both comparisons). Furthermore, in period 111, patients with P&S
syphilis were significantly less likely to report any female partners (= 0.01) and slightly
less likely to report more than 5 male partners, although this finding was of borderline
significance (P = 0.07). Although the average number of named partner per index was higher
in the resurgence period (period I11) compared with period 11, the difference was of
borderline significance (£ = 0.08). No difference was observed in the proportion of patients
with syphilis in Bay Area identified in San Francisco; however, the proportion of index
patients who had an OOJ partner was significantly higher in period 111 compared with period
| (P=0.02).

VDRL Testing Conducted by the San Francisco Public Health Laboratory

The quarterly testing volume of VDRLSs conducted by the Public Health Laboratory is
shown in Figure 2. The average quarterly test volume increased from 3704 in period I to
4561 in period Il (P=0.01). A small decline in quarterly testing volume was seen from
periods 11 to 111; however, the difference between these 2 periods was not statistically
significant (P=0.12).
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DISCUSSION

In our analysis of more than a decade of reported P&S syphilis in San Francisco, we
identified 3 distinct periods of the modern epidemic. The first period was characterized by a
sharp increase in cases; the second period, a gradual decline,; and the third period, a
resurgence of cases. Throughout the 11 years of analytic data, the overall characteristics of
the populations affected by syphilis have been strikingly consistent —older, mostly white,
and MSM, of which approximately 60% are HIV infected. However, we identified changes
in how the epidemic crossed jurisdictional boundaries over the period. Our intention was to
explore whether changes may have occurred during the 3 periods in an effort to understand
what may have facilitated the recent increase and to provide insights into prevention
planning and intervention design.

Data on syphilis serologic testing volume suggests that increases seen in case reports are not
likely an artifact of improved surveillance. The volume of serologic tests conducted by the
San Francisco Public Health Laboratory increased sharply in the beginning of the current
epidemic but has remained stable throughout periods 11 and I11. Although the San Francisco
Public Health Laboratory does not process specimens for all providers in San Francisco, it
has consistently supported the same clinical sites and was the laboratory for serologic testing
for approximately 50% of P&S patients diagnosed throughout the analytic period. Thus,
although not exhaustive, we would expect that any increase in community-wide screening
would be seen in the sentinel data from the Public Health Laboratory. Community-based
samples of MSM in San Francisco collected by the STOP AIDS Project from 2003 to 2009
show stable proportions of HIV-uninfected MSM (~50%) and HIV-infected MSM (~70%)
who reported being tested for syphilis in prior 6 months (J. Hecht, personal communication;
data not shown).

Several factors may have facilitated these increases seen in period I11. Over the course of the
11 years we examined, the proportion of patients with syphilis with a prior syphilis infection
increased significantly from 6.6% in period | to 24.9% in period I11. These data suggest that
a small but important core group of men with multiple episodes of syphilis may be
sustaining ongoing syphilis transmission. Analyses from several groups have suggested the
potential importance of syphilis repeat infections.20-22 |dentifying effective approaches to
reducing syphilis reinfections may impact sexual networks that facilitate local endemic
disease transmission.

Over the analytic period, the clinical site of diagnosis for P&S syphilis cases has shifted
slightly. The municipal STD clinic remained the single largest diagnosing site for P&S
syphilis. However, the gay men’s health center and HIV care site have been diagnosing an
increasingly larger proportion of new syphilis diagnoses. These data highlight the myriad of
clinical locations that offer syphilis screening for MSM in San Francisco. Given that the
volume of serologic tests for syphilis has remained relatively stable in recent years, it is
likely that MSM in San Francisco are seeking services in more diverse settings but are
perhaps not seeking services with greater frequency.
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Although few factors differed between the 3 periods examined, a few notable findings
deserve discussion. The proportion of patients with P&S syphilis who reported meeting
partners in bathhouses or sex clubs declined over time. Men who have sex with men in San
Francisco may have changed the locus of sex partner recruitment from physical locations to
virtual Internet-based locations. Furthermore, in period 111, the proportion of patients who
named any sex partners who had at least 1 OOJ partner was significantly higher than that in
period |. These data suggest that a significant amount of syphilis may be imported to and
exported from San Francisco. Furthermore, data from the surrounding Bay Area counties
show that a sizeable amount of Bay Area morbidity is initially identified in San Francisco
(although this proportion was relatively stable for 11 years). This analysis highlights the
need to think more broadly about regional approaches to syphilis control because the
patients we serve may not see jurisdictional boundaries in the same way as local health
departments.

Over the course of 11 years we explored, San Francisco Department of Public Health STD
Prevention and Control have successfully implemented a number of notable interventions to
prevent syphilis. These included the several social marketing campaigns including the
Healthy Penis campaign (2002—-2003, 2009), online syphilis testing for high-risk MSM
(STDtest. org, 2003), an online anonymous partner notification system (inSPOT, 2004),
increased community outreach within affected neighborhoods in San Francisco, community-
based syphilis testing, and extensive partnering with community clinicians to increase access
to syphilis screening, particularly among HIV-infected MSM in care. The overall impact of
this collection of interventions on the course of the syphilis epidemic in San Francisco is
unknown and is beyond the scope of this analysis. However, it is important to note that over
this period, health department—initiated structural and cultural changes including
normalizing routine syphilis screening (especially for HIV-infected MSM, outreach to
private provider who serve MSM patient populations, and social marketing around syphilis)
were occurring among MSM in San Francisco, which may have had an impact of the
epidemic trajectory.

A number of additional limitations exist in the analysis presented. First, data are available
only on reported syphilis cases; if the case is not investigated, risk behavior data are not
available. However, because reactive syphilis serologies are reportable in California and the
Public Health laboratory conducts a significant amount of citywide testing, we believe that
few cases were missed. In addition, a similar proportion of reported P&S syphilis cases were
investigated in each of the 3 periods. Data on the total syphilis testing volume citywide were
not available because only reactive serologic tests are required to be reported to the health
department. Patients or partners residing outside San Francisco are not interviewed by staff
from the San Francisco STD program, which may have resulted in missing sexual partner
network connections.

Over the course of 11 years, P&S syphilis has waxed and waned in San Francisco, yet the
populations most affected have remained largely stable. Subtle changes were identified in
terms of locus of care and Internet use in partner recruitment. However, these changes may
have been secular in nature and reflect changes in the larger culture of San Francisco. Our
analysis highlights the need for innovative efforts to reduce syphilis morbidity. We identified
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a handful of factors associated with syphilis resurgence, including repeat infections, greater
use of the Internet to recruit sex partners, and sexual partners from outside San Francisco.
Efforts that target the small core of repeatedly infected patients with syphilis may have an
impact on the overall trajectory of syphilis. Furthermore, the role of HIV-positive serosorting
in maintaining endemic STDs also requires further exploration. Unfortunately, data on
serosorting practices among the general population of MSM in San Francisco are sparse. In
addition, identification of new ways to exploit the Internet, beyond Internet partner
notification and social marketing, may be productive because the Internet is a major
mechanism for meeting sex partners. A sizable number of both index patients and their
known sex partners lived outside the jurisdictional boundaries of San Francisco and may
have had an important impact in the local epidemic. Interventions targeted to San
Franciscans may have a lessened (or minimal) impact for persons residing out of the county.
Hence, identifying ways to approach syphilis prevention and control from a regional
perspective may be fruitful, particularly for areas with a large urban center that serves as a
hub for employment and recreation surrounded by densely populated suburbs. Activities
focused across jurisdictions should be explored. As we move away from the era of syphilis
elimination, the identification of truly novel approaches to interrupting syphilis transmission
is needed.
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